Significant events in the development of receptive field organization in the rabbit visual cortex occur after the young rabbit pup first opens its eyes (1, 2) suggesting that genetic and ontogenetic information (visual experience) may interact in the later stages of this developmental process. Attempts to duplicate in rabbits the dramatic effects obtained in cats reared in altered visual environments have, however, been largely unsuccessful (3) (4) (5) . This failure has given rise to the speculation that developmental processes that make use of ontogenetic information may be uniquely related to the problem of accurately bringing together at the cortex inputs from the two eyes. The cat, having frontally placed eyes and a large binocular field, may have need of such a process. The rabbit, with laterally placed eyes, in general, does not (for an exception see ref. 5) .
Developmental processes that make use of ontogenetic information may, though, exist for other purposes. We have taken advantage of the known time course of cortical development in the rabbit to test the original hypothesis that visual experience plays a role in the events subsequent to eyeopening in this animal. We have found that patterned visual deprivation significantly affects the time course of some of these later developmental processes. The results imply that there are experience-sensitive processes other than those associated with binocularity. Moreover, they demonstrate that visual experience interacts with an on-going developmental process, rather than modifying an already developed system, a point which is in controversy in the literature on the cat. Fig. 1 summarizes the results of a previous study of the normal development of receptive field organization in the rabbit visual cortex and indicates the rationale for the experiment reported here. In this study, as in our previous study of normal development, we have classified cells as to receptive field type in accord with the original description of normal adults (6) . This scheme recognizes seven receptive field types in addition to the categories of nonresponsive and indefinite. Three of these types (concentric, uniform, and motion) have roughly circular receptive fields and lack both orientational and directional selectivity. A second group of three (simple, complex, and oriented-directional) require oriented bar stimuli. In the study of normal development (1, 2) the first group of three receptive field types were collectively termed symmetric and the latter three, together with the seventh (directional), were collectively termed asymmetric. The results reported here make it desirable to distinguish the directional receptive field type from those requiring oriented stimuli. We therefore adopt the terminology of nonoriented (synonymous with symmetric) and oriented (simple, complex, and oriented-directional). The directional receptive field type is discussed independently, and excluded from the figure.
The cortex of rabbit pups of 9-10 days of age (the age at which the eyes normally open) differs from the adult cortex in three ways: (1) the visually naive cortex has a lower percentage of cells responsive to visual stimulation; (2) it has a higher percentage of cells which respond unpredictably to visual stimulation and cannot be placed in a receptive field category (are "indefinite"); and (3) several receptive field types, those characterized by oriented receptive fields, are missing entirely in the naive cortex. The transition to adult characteristics occurs gradually over several weeks subsequent to eye opening (1, 2), as illustrated in Fig. 1 .
In order to determine the involvement of patterned visual experience in this transition, 19 Dutch-belted rabbit pups had one eyelid sutured closed under halothane anesthesia before the time the eyes had opened. The opposite eye was untouched and subsequently opened normally. Since the visual pathways in the rabbit are largely crossed, the cortex opposite the normally opening eye served as a control for possible systemic effects of deprivation. The pups were returned to the litter until 20-27 days of age, when they were prepared for electrophysiological recording as previously described (2 o;p each isolated unit to spots and bars of lights was used to assign it to a receptive field category (6) . Successful penetrations in both deprived and control cortices were made in 15 animals; in the remaining four animals, successful recordings were made only on one side. The results from all 19 animals are given in Table 1 and indicated in Fig. 1 . Fig. 1 . The points for the control cortices closely approximate the expected values for normally reared rabbit pups of 20-25 days of age. The deprived cortices fall on the curve of normal development at points corresponding to 9-10 days of age, the age just before the time of eye opening. The only receptive field categories with percentages of cells appreciably different in the deprived cortices from those in normal rabbit pups of 9-10 days are motion and directional cells, both of which approximate the levels in older animals ( Table 1) .
It was previously suggested, on the basis of the normative study of cortical development summarized in Fig. 1 , that motion and indefinite cells might represent, in part, precursor populations for directional cells and cells with oriented receptive fields, and that the transition may involve the use of patterned visual input (1, 2) . The present observations partially support this proposal. Oriented receptive fields are not present in the deprived cortices and correspondingly the percentage of "indefinite" cells remains high. By contrast, the development of directional cells seems not to be affected by pattern deprivation, and the percentage of motion cells is not substantially different from adult levels. The possibility remains that directional cells may develop from motion cells, but this development is not dependent on patterned visual input.
An implicit assumption of this and our previous developmental study is that the percentage of cells observed in various receptive field categories is a rough measure of the actual proportion of such cells in the cortex and, hence, that changes in these percentages are indicative of changes in the response characteristics of existing cells. This assumption is not directly testable but provides the most parsimonious interpretation of the evidence. Explanations involving atrophy of particular cell types or changes in their detectability by microelectrode require complicated and ad hoc assumptions of correlated adjustments in several classes of receptive field types.
We believe the present results show that patterned visual input participates in the later stages of a continuing developmental process in the rabbit cortex, since the characteristic changes can be prevented from occurring at the normal time by deprivation. A particularly interesting aspect of the present finding is the possibility that some excitatory connections seem to be formed under the influence of sensory input; the percentage of cells responsive to visual stimulation of any kind does not reach normal levels in the deprived cortices.
Finally, these results support the earlier conclusion that the apparent immaturity of the 9-10 day old animal is not an artifact of poorly developed optics (1, 2) . The absence of oriented cells and the high level of indefinite cells remains in the deprived cortices despite the fact that the optic media are quite clear in these animals.
Our results in the rabbit are in substantial agreement with those recently reported for the visually naive kitten (7) (8) (9) , not not only with respect to the lack of orientation selectivity and the presence of "indefinite" cells, but also with respect to the nondependence of directional selectivity on visual experience.
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The common process would appear to be distinct from that producing loss of binocular connections in the monocularly deprived (11) or strabismic kitten (12 
